Salt is abundant in the United States. Though of vital importance for domestic purposes in historic times, it has now become one of the most important commodities in industry and the demand for large tonnages of raw salt for industry is steadily increasing. The purpose of the bibliography is to serve as a ready reference to a wide range of subjects on salt which include the geographic distribution of salt deposits, geologic description of occurrences,, geophysical axpieration, technology, experimental research, and historical accounts.
INTRODUCTION
Common salt, the mineral halite, is of vital importance in the life of man-. It was one of the first commodities to enter the arts and crafts of early man and in modern times has become one of tha most essential commodities in industry. Where in the past, pteduction of salt was for domestic use, an increasing demand now comes from the chemical industries, for food packing, refrigeration, weed and ice control, water conditioning, and many other technical applications.
The salt resources of the United States are enormous. In late years as prospecting to greater depth has been conducted for various commodities, large bodies of salt previously unknown have been discovered. These discoveries have not only added to the already large volume of known salt but also has widened our knowledge of its geographic distribution in sedimentary formations. Thus the question of adequate salt resources is not a present-day problem; but the coordination and adjustment of these natural occurrences of salt to the ever-changing requirements of economic industrial and chemical production, will be the chief concern for the future.
The great reservoir for salt is the sea. From this source, under certain conditions, concentrations of salt are made in shallow enclosed 715 716 CONTRIBUTIONS TO BIBLIOGRAPHY OF MINERAL RESOURCES basins upon the land where they may later become buried and so preserved along with other sediments. Where ground water encounters buried salt, the latter is dissolved and returns to the surface through springs. The salt either accumulates again in internal drainage basins or is returned to the sea by streams. Where tectonic forces have pressed upon deep-seated salt beds, the salt is squeezed upward and in some places comes out at the surface. Here erosion or ground water depending upon the climatic environment, soon removes it, and the salt ultimately returns to the sea. Some of the sources of commercial salt and the methods of production are listed in the following 
EXPLANATION OF THE ANNOTATED BIBLIOGRAPHY
This is an annotated bibliography about salt and, as such, contains information imparted or implied by the authors of the articles. It is intended to provide the reader with a general review of the variety of salt occurrences in the United States. Some references to the Canadian literature are also included because of the rapid recent developments in North Dakota and Montana and the contiguous areas of Canada. The selection covers a wide range of subjects: salt occurrences, geologic description, geophysical exploration, technology, experimental research, and historical accounts. The reader may pursue the subject of his special interest by use of the citations included in most of these references. Geologic names used in the references are those of the various authors and do not necessarily follow the usage of the U. S. Geological Survey.
To facilitate use of the bibliography, the entries are arranged in alphabetical order by the name of the author. The index provides subclassifications of the geologic and technologic subject matter. There is also a geographic classification of the references by their distribution in the States, and a map (pi. 4) which shows the distribution of the various occurrences of salt. Balk, Robert, 1949 , Structure of Grand Saline salt dome, Van Zandt County, Tex.: Am. Assoc. Petroleum Geologists Bull., v. 33, p. 1791 Bull., v. 33, p. -1829 . This detailed study describes the structure of the salt in a part of the Grand Saline salt dome exposed by mining operations. The layered salt is steeply folded but shows no fractures, faults, cross cutting salt layers, foreign inclusions, §ALT DEPOSITS IN THE UNITED STATEp 719 or brine. Anhydrite inclusions display a linear alinement with the salt grain, and in places halite crystals are elongated. Deformation has been by mass molding of the salt. A structure map of the mined area and diagrams of salt doming are included.
1953, Salt structure on Jefferson Island salt dome, Iberia and Vermilion
Parishes, La.: Am. Assoc. Petroleum Geologists Bull., v. 37, p. 2455 Bull., v. 37, p. -2474 . Describes the structure and characteristics of the salt. The origin and dimensions of the salt dome are presented along with a structure map of the mined area.
Baltimore and Ohio Railroad Company, Baltimore, Md., 1949, Salt report for the Baltimore and Ohio Railroad area: Manager Indus. Devel., Traffic Dept., 56 p. Contains a compilation of rock salt and brine resources of parts of the States of New York, Pennsylvania, West Virginia, and Ohio within the area served by the Baltimore and Ohio Railroad. The book, in looseleaf binding, is well illustrated with simple maps and diagrams, showing the areas underlain by salt and the location, depth, and thickness of brine sands in producing wells. Brines are found from the Ordovician to the Pennsylvanian and at increasing depth from west to east. Analyses of the more representative brines are given. The information provided is sufficiently comprehensive to give the reader an excellent and concise preview of the saline resources of the region.
Bangston, R. J., Moore, D. D., Ramsey, R. H., and Lund, R. J., 1950, Mineral Resources of southeastern Ohio: Ohio Dept. Nat. Res., Div. Geol. Survey, p. 79-88. Presents a compilation of data on salt brines in southeastern Ohio, including maps showing areas of strong bromine and calcium concentrations and a geologic column indicating the brine-producing horizons. Seven companies produce salt in Ohio; 5 from rock salt and 2 from brines. Gives a list of salt producers and chlorine plants, with costs and the uses of the products.
Barksdale, Jelks, 1929, Possible salt deposits in the vicinity of the Jackson fault Alabama: Ala. Geol. Survey Cire. 10, 23 p. Salt seeps in Clarke County apparently are related to the Jackson fault and the Hatchetigbee anticline. The regional dip is to the southwest, and it is believed that ground water descends to a source of salt and from there rises to the surface along fractures. The salinity and flow of the springs have remained constant for more than 70 years. These brines were a source of salt during the Civil War. Many shallow wells have been drilled for salt but none has so far encountered rock salt.
Barnes, R. B., 1933, Plasticity of rock salt and its dependence on water: Phys.
Rev., v. 44, p. 898-902. Measurements indicate that water actually penetrates the interior of a salt crystal when wetted. Wetting causes a high degree of plasticity and tensile strength (Joffe effect) as measured by infrared radiation. See also Phys. Rev., v. 43, Bartlett, Z. W., 1946, Salt and sulphur resources of Texas: Tex. Acad. Sci. Trans , v. 29, . Gives a general statement on the salt resources of Texas.
425148 57-720 CONTRIBUTIONS TO BIBLIOGRAPHY OF MINERAL RESOURCES Barton, D. C., 1926a, The American salt dome problems in the light of the Roumanian and German salt domes, in Geology of salt dome oil fields: Am. Assoc. Petroleum Geologists, p. 167-208. Contains a long description and graphic illustration of the representative forms of salt structures found in Roumania and north Germany. In Roumania, salt domes are commonly related to overthrusting in border-mountain areas. In Germany, compressive forces caused linear ruptures along which, and at the intersections of whicn, salt domes formed, but some apparently were caused by local influences. The roots of American salt domes have not been studied, but it is assumed they have a similar origin in depth. The anhydrite-gypsum-calcite cap rock is a typical feature of American salt domes. This type of cap rock is seldom present in Roumanian salt domes. In Germany the cap is commonly composed of gypsum; sulphur and oil are common associates in American domes.
1926b, Pine Prairie salt dome, in Geology of salt dome oil fields: Am. Assoc. Petroleum Geologists, p. 419-436. The article is chiefly concerned with prospecting for petroleum but mentions the occurrence in Louisiana of massive salt at a depth of only 500 feet under a thick cap rock of limestone and gypsum.
1926c, The salt domes of south Texas, in Geology of salt dome oil fields: Am. Assoc. Petroleum Geologists, p. 718-771. Describes 3 major (Palangana, Piedras Pentos, and Falfurias), 3 minor (Sal del Rey, Sal Vieja, and Chapefio), and 2 probable (Smith Corkill and La Lomita) salt domes in the tip of Texas. It also gives a comparison of their indicated forms with better explored salt structures in Germany.
1933, Mechanics of the formation of salt domes with special reference to Gulf Coast salt domes of Texas and Louisiana: Am. Assoc. Petroleum Geologists, v. 17, 9, p. 1025 Geologists, v. 17, 9, p. -1083 . The salt in salt domes is believed to be of sedimentary origin and to have come from salt beds at depth. Gulf Coast salt domes were formed by static thrust and by down building, a term used for differential compaction of the surrounding sediments. Salt domes may be formed along the crests of folds, zones of faulting, convexities in the top of the salt bed, or over deep canyons. Rim synclines, the limit of upthrust, and isotatic compensation are discussed. A map of the distribution of salt domes and other structural features of the Gulf Coast is included.
The volume of salt contained in Gulf Coast salt domes of Texas and Louisiana is calculated as 520 cubic miles and the age of the source bed is considered as Early Cretaceous or older. A table of compaction figures is also given. In the absence of evidence of dynamic thrust whicn mignt explain salt-dome formation, emphasis is placed on the relative merits of static thrust and downbuilding.
Barton, D. C., and Paxton, R. B., 1926, The Spindletop salt dome and oil field, Jefferson County, Tex., in Geology of salt dome oil fields: Am. Assoc. Petroleum Geologists, p. 478-496. The report gives little useful information on salt, but contains descriptive data on a salt dome now famous for its early exploitation and prolific production of oil. Calif. Div. Mines Bull. 130, . Lists the areas of salt production from dry lakes and locations of plants where salt is extracted by solar evaporation from sea water in California. Gives tonnage and value of salt production in California since 1887, markets, prices, and estimated reserves.
Breger, C. L., 1909, The salt resources of the Idaho-Wyoming border: U. S.
Geol. Survey Bull. 430, . Brine springs and rock salt occur in the area of Star Valley near Afton, Wyo. The brines are saturated and served in the early years as a source of salt for many mining camps of the region and for domestic use. The article contains a review of regional geology; considers the salt originally disseminated in the Beckwith formation, later accumulated in anticlines when folding took place, and subsequently transferred to Tertiary or Quaternary lake deposits when the latter were formed. Estimates of the quantity are given.
Browdesh, F. W., 1951, Beneficiation of Kansas number four salt: Kans. GeoL Survey Bull. 90, pt. 8, . Discusses the methods of improving the quality of crude salt for market.
Brown, L. S., 1934, Age of Gulf Border salt deposits. Am. Assoc. Petroleum Geologists Bull., v. 18, p. 1227 Bull., v. 18, p. -1296 . The author contends that a basin must be isolated from the sea before halite beds form and that no large basin can be isolated from land drainage. From 722 CONTRIBUTIONS TO BIBLIOGRAPHY OF MINERAL RESOURCES , * Usiglio's succession the postulated sequence of deposition, in ascending order, is limestone, anhydrite, and halite. Salt deposits are not found throughout the 'Coastal Plain, but at Smackover, Ark., in Texas and Louisiana interior areas, and in the Gulf Coast proper. They are shown to be of different ages. The Comanche rocks occur upon the Pennsylvanian without intervening Permian, Triassic, or Jurassic. The salt at Smackover is said to be in the lowest lower Comanche, and the Louisiana-Texas salt to be of Glen Rose age. Service, 1954, Salt: v. 7, no. 2, p. 1-6. Reviews the sources and methods of salt production in California and gives a supporting list of references.
Campbell, M. R., 1897, Description of the Charleston quadrangle, West Virginia: U. S. Geol. Survey Geol. Atlas, folio 72, p. 6. The first salt furnace in Kanawha Valley was erected in 1797 at the Great Buffalo Lick. In 1808 the first salt well west of the Alleghany Mountains was drilled here. By 1844-54 salt production varied from 400,000 to 600,000 barrels annually and rivaled the output from New York State. It was found later that the salt water was coming from the Pottsville series at depths of 600 to 1,000 feet. Tex. Univ. Bull. 3401, p. 833-867 [1935] . Discusses the occurrence of polyhalite in the Permian salt deposits of West Texas, including its mineralogic characteristics, geologic associations, and economic possibilities. , v. 22, pt. 2, p. 528-542 . An analysis of salt-dome formation made by the use of working models simulating geologic conditions. Viscous liquids assume movement comparable to salt under pressure. It is believed that plasticity is an essential for the intruded as well as the intruding rock. Movement is accelerated until a domal shape is well established, after which growth continues at a constant rate. Continued growth indicates a plentiful supply of salt, and, where the height of the dome is more than 10 times the thickness of the salt bed, additional salt is pressed from the marginal area. Eng. Tech. Pub. 1755, p. 1-6. Although this paper deals primarily with the occurrence of potash, the article also presents data on wells drilled into the salt of the Paradox formation in the Moab-Thompson area of Utah.
DEPOSITS m TJBU .UNITED -SEDATES
Eckel, E. C., 1903, Salt and gypsum deposits of southwestern Virginia: U. S. Geol.
Survey Bull. 213, . Thomas Jefferson, in his Notes on Virginia in 1781, mentions the occurrence of salt springs in southwestern Virginia, but rock salt was not discovered until 1840. Eckel considered the salt and gypsum to be an integral part of the Greenbrier formation. Logs of wells drilled for gypsum and possible rock salt on the Robertson property between 1815 and 1857 are given. Concludes that the salt aggregates 175 feet in thickness.
1904, The salt industry in Utah and California: U. S. Geol. Survey Bull. 225, . Describes salt production from Great Salt Lake, Utah, where salt is produced .by solar evaporation. In the summer season 2 inches of water is evaporated per day from the salt ponds and about 3 inches of salt is formed in an average season, although 6-inch crops have been reported. Analyses of the water and a brief history of the salt industry are given. Comments on salt production in California at San Diego and San Francisco Bay are added. 1951, Geology of the saline deposits, Bristol Dry Lake, San Bernardino County, Calif.: Calif. Dept. Nat. Res., Div. Mines Special Rept. 13, 21 p. Gives a description of the geologic setting for Bristol Dry Lake near Amboy, San Bernardino County; the deposits, and a review of exploration and production operations. On the north side of the present playa, salt is mined at shallow depth below the surface. Calcium chloride and sodium chloride brines are drained off from the top clay bed by ditches. Where the brine is concentrated, sodium chloride crystallizes out leaving a concentrate of calcium chloride which is shipped in tank cars to Los Angeles. Gypsum was mined 2 miles southeast of Amboy. Concentrations of celestite occur in the top muds of the playa. Book Co., 402 p. This textbook covers rather completely the essentials of saline deposition and the geologic processes related to it. Abundant references are given.
Greter, R. E., 1949, Brine production and utilization from the salt sands of the Pottsville series: Appalachian Geol. Soc. Bull., v. 1, . Briefly mentions the geology of the Pottsville series in relation to brines. Of a hundred or more companies that began production of salt products in West Virginia, only two remain, the Hartford Salt Co. and the Westvaco Chemical Division of Food Machinery and Chemical Corp. Diamond Alkali Co. is in process of building a plant on the Kanawha River. Reviews the many products that are derived in part from brines.
Grossman, I. G., 1949, Geomorphology of the interior saline basins of western North Dakota: N. Dak. Acad. Sci., v. 3, p. 14-15. Postulates that in western North Dakota (1) where ground water drains along preglacial channels into kettle depressions with impervious bottoms, concentration of mineral matter occurs, (2) but where lakes drain through their bottoms or overflow into other lakes at lower levels during flood periods, they remain fresh. Contains much data on the production, refining, and marketing of salt in domestic and world markets.
1952, Salt in Mineral resources of the world: New York, Preutioe-Hall, Inc., v. 2, p. 157-161. Reviews the world production and trade in salt: world occurrences, production methods, preparatory processes, annual production by countries, and its various uses in the United States. Maps show distribution of major world deposits, world production, also salt deposits and producing plants in the United States.
Harris, G. D., 1907, Rock salt: La. Geol. Survey, Bull. 7, p. 48-259 [1908] .
Gives the origin, geologic occurrences, and economic importance of rock salt in the State of Louisiana together with brief notes and references to all known salt deposits and industries of the world.
Harris, W. R., and Corell, E. J., 1945, Ohio's mineral resources, salt: Ohio Eng.
Expt. Sta., Circ. 47, v. 14, no. 2, p. 13-19. The earliest salt production by settlers was in 1797 in Jackson County where Indians had evaporated brines. In Gallia County, 1809, the first brine well was drilled 100 feet deep. Rock salt was first found in the Salina formation by the Cleveland Rolling Mill Co. at Newberg, and thus began a new era in salt production. Data on later developments are given. Salt production as an industry began in Muskingum Valley in 1817 with production rising to 400,000 bushels by 1833. (A bushel equals 80 pounds.)
Harrison, T. S., 1927, Colorado-Utah salt domes: Am. Assoc. Petroleum Geologists Bull., v. 11, . The discovery and investigation of saline-bearing anticlines in southwestern Colorado and southeastern Utah has led to their classification into 4 groups, namely; saline anticlines bearing plugs, saline anticlines that bear no plugs, domes not associated with anticlines, and structural anticlines. The regional geology and stratigraphy are presented along with maps, diagrams, and many illustrations.
Hayes, J. J., 1942, Great Salt Lake and its economic importance: Utah Mineralog.
Soc. News Bull., v. 3, no. 2, . Includes a geographic description of the lake, the early historical events, and analyses of the waters taken at various times. Gives the probable combination of the ions in solution, NaCl, NazSCU, MgCU, CaSCU, K2SOt. Estimates, as of 1942, the total worth of the salts in Great Salt Lake as $44.5 billion as compared with $3 billion for total value of mineral production in Utah since 1869. Briefly outlines the uses of the salines. Contains a bibliography. This article is of interest for its description of a salt dome of the typical small sulphur-bearing type, with a thick cap rock of the anhydrite-sulfur-limestone succession. It is also the place where the Frasch process was developed for the extraction of sulfur. A brief historical note, cross sections of the cap rock, and an outline of the Frasch process are included.
Kindle, E. M., 1904, Salt and other resources of the Watkins Glen district, New
York: U. S. Geol. Survey Bull. 260, p. 567-572. Rock salt was first found at Ithaca in 1885. The salt occurs in beds in the Salina from 5 to 50 feet thick and at depths of from 1,800 to 2,100 feet. The Cayuga Lake depression offers a 400-foot topographic advantage, with from 100 to 400 feet of easy drilling in the overlying glacial fill from Watkins Glen to Ithaca. Logs of wells drilled through the Salina at Watkins Glen and Ithaca are recorded; a brief sketch of the early salt development is given. Salt, the chief mineral product of Alameda County, is obtained by solar evaporation of San Francisco Bay water. The Indians made periodic trips to the marsh lands for salt which had accumulated to a thickness of 8 inches. These natural deposits were worked by the early settlers from 1848 to 1860, when earthen evaporation vats were constructed, and by 1868, 17,000 tons of salt were produced annually. The new salt industry then extended from San Leandro Creek to Centerville, with 17 companies operating. When the Comstock lode was discovered a scarcity of salt developed and its cost rose to $35 a ton. The operations of the Arden Salt Co., California Chemical Corp., Leslie-California Salt Co., and MortoB Salt Co. are described. Straits region and subsurface geology of the northern part of the southern peninsula: Mien. Dept. Conserv., Geol. Survey Div., Pub. 44, Geol. Ser. 37, p. 155-176. Gives a description of the Sah'na formation and its stratigraphic position in the northern part of the southern peninsula. Near Saginaw Bay the Salina is 3,000 feet thick and the top of the section is at a depth of 5,000 feet. It is composed of dolomite, salt, and shale; 36 percent of the section is salt. The salt does not crop out; instead, breccia resulting from solution and collapse is found near the outcrop. Reviews the salt industry in the United States, covering briefly the early uses and history of salt, production and refining methods, and the products and present uses of salt. Contains density tables for sodium chloride brines at 60°F, and diagrams of the relations of the alkalis to one another, byproducts and their uses, and the electrolytic products derived from fused salt. Tex. Univ. Bull. 3401, p. 641-832 [1935] . Briefly reviews occurrences of potash contained in salt deposits of the world. Gives an account of the search for potash in the United States with special reference to the Permian salt basin of the Southwest. Analyses of salt samples from Government and oil-well tests in percentages of potash present are given. Martens, J. H. C., 1943, Rock salt deposits of West Virginia: W. Va. GeoL. Survey Bull. 7, p. 1-58. Reviews stratigraphy of the Ohio basin in West Virginia, Pennsylvania, Ohio, New York, and includes logs of salt sections of many important wells. Gives analyses of the salt, estimates of reserves, and considers the possibility of salt in eastern West Virginia. Outlines salt production and uses.
Matheny, Frank, 1951, Underground storage for liqtiified petroleum gases:
Petroleum Eng. Ref. Annual, v. 23, no. 8, . Outlines the problem of petroleum byproducts in seasonal demand the search for suitable storage in off-season periods. After a review of the situation, the conclusion is reached that a dissolved-out reservoir in salt is the most satisfactory and economical solution to the problem. Salt domes and salt beds are advantageously situated in or near many large oil-producing areas.
Matheny, W. F., and Billue, G. H., 1950, Underground storage tanks: Chem. Eng. v. 57, no. 12, p. 115 . Describes a test of underground storage of petroleum where, by dissolving the salt, a reservoir of 50,000 barrel capacity was formed between the depths of 1,167 to 1,750 feet. Five tests were made by filling and removing the petroleum from the reservoir. The first test recovered 95 percent of oil: the last 4 tests returned 99 percent of it to the tanks. The only noticeable effect on the oil was a slight enclusion of moisture. The maximum cost of storage per barrel is $2,50 or about one-seventh that of steel-tank storage on the surface. The test was made in Winkler County, Tex. Assoc. Petroleum Geologists Bull., v. 19, p. 1602 -1644 Island is the only one of the Five Islands in southern Louisiana from which sulfur is produced. It is a flat-topped dome, capped by sulfur-bearing limestone and anhydrite. A salt spine rises 850 feet above the cap on the east side. Salt was discovered in 1894. Sulfur was accidentally drilled into in the late twenties. By 1935 more than 2,225,000 long tons of salt had been produced and 500,000 long tons of sulfur. The author believes that the spine and cap were initially formed and were later thrust up from the source of the salt. Salt is produced by conventional mining and sulfur by the Frasch process. The sulfur wells are in Lake Peigneur and are connected by pipeline to the plant on shore. Am. Assoc. Petroleum Geologists Bull. v. 39, p. 2384 Bull. v. 39, p. -2470 . Describes various experiments using asphalt and semifluid muds of greater density to simulate salt-dome formation.
Meinzer
Pepper, J. F., 1947, Areal extent and thickness of the salt deposits of Ohio: Ohio Jour. Sci., v. 47, p. 225-239. From a study of the records of 3,555 wells, contour maps of the total thickness of salt, position of the top of the salt, and the variation in thickness of rocks between the top of the Big Lime and the top of the uppermost salt bed were constructed. The first salts were deposited in local basins; subsequent deposition occupied enlarged basins which later coalesced to form continuous beds of salt. Salt beds, 100 feet thick, approach to within 1,300 feet of the surface southwest of Cleveland (Lorain and Cuyahoga Counties) and descend southeastward to 6,734 feet (Monroe County) below surface. The western limit of the salt is defined. Phalen, W. C., 1912 101. Gives data on the salt beds of Michigan. In Ogemaw County a well was drilled through 1,066 feet of the Detroit River formation containing 300 feet of rock salt in 12 beds from 6 to 78 feet thick. Also in this well, 3,144 feet of Salina was penetrated, which contained 38 rock salt beds from 2 to 463 feet thick, totaling 1,260 feet of rock salt. A deep well in Bay County penetrated 2,790 feet of Salina with 1,700 feet of rock salt in beds of from 30 to more than 400 feet thick. The top of the Salina formation varies from 5,393 to 8,547 feet below the surface .in Ogemaw County; from 5,480 to 8,270 feet in Bay County; and from 1,000 to 2,000 feet below the surface in Wayne County where 550 feet of salt occurs in 17 beds 20 to 90 feet thick.
Rock salt is mined from a depth of 1,100 feet below Detroit. Elsewhere at Midland, Taganau, Bay City, St. Clair, Port Huron, and also in Detroit, salt is manufactured from natural and artificial brines. Geol. Surv., v. 8, 203 p. Gives a descriptive and historic sketch of the brine industry, the geology and chemistry of production, and many tables of analyses of brine samples from wells.
Price, P. H., and Nolting, J. P., 1949, Salt resources of West Virginia: Am. Inst.
Min. Metall. Eng. Trans. 184, p. 259-263. Reviews history of salt production from brines that are believed to be connate waters in marine sediments. The Middle and Lower Pennsylvanian and the Mississippi rocks are the most important containers of brine. The Salt Sand yielded a heavy brine of 1.1243 specific gravity; Big Lime, 1.1299; Big Injun, 1.1449; Brown Shale, 1.1617, and the Oriskany a brine of 1.2246 specific gravity. Calcium saturates the lower horizons. The brine section is calculated to contain 800 million tons of salt. Rock salt is available only from the Salina (Silurian). The northern part of the State is underlain by a bed of salt about 100 feet thick. Production is by solution only. A table of depths to the Salina salt is given.
Prommel, H. W. C., and Crum, H. E., 1927, Salt domes of Permian and Pennsylvanian age in southeastern Utah and their influence on oil accumulation: Am. Assoc. Petroleum Geologists Bull., v. 11, . Presents explanations of the relation of subsurface saline formations to anticlinal structures and the stratigraphy of the region. Maps, cross sections, and other illustrations accompany the article.
Rail, C. G., and Wright, Jack, 1953 , Analyses of formation brines in Kansas:
U. S. Bur. Mines Rept. Inv. 4974. Contains a list of 600 analyses of oilfield waters in which, with other elements, the amounts of sodium and chlorine are given.
Rankama, Kalervo, and Sahama, T. G., 1950, Geochemistry: Chicago, 111., Chicago Univ. Press, 912 p. This is a voluminous compilation of data on geochemistry containing many items having particular reference to both sodium and chlorine and to their combined form, salt. Subjects such as sea water, evaporation, chemical differentiation during sedimentation, the alkali metals and the halogens which are of importance in problems concerning salt are discussed.
Reidel, J. C., 1951, Ninety percent propane recovery from 50,000-bbl salt reservoir:
Oil and Gas Jour. v. 49, [236] [237] . Describes a reservoir dissolved out of salt for the storage of propane at the Texas Gasoline Corp. plant in the Benedum field, Up ton County, Tex. The top of the 1,000-foot section of salt is at a depth of 1,290 feet. The first test showed a recovery of 93.79 percent of the propane stored in the reservoir. Richardson, G. B., 1904, Salt, gypsum, and petroleum in trans-Pecos, Tex.: U. S. Geol. Survey Bull. 260, p. 573-585 [1905] . Presents data on the salt lakes in Salt Basin west of the Guadalupe Mountains, with analyses of some of the salts. Traces of strontium, lithium, and potassium have been identified, also borax. Mexicans for centuries have come from as far as Chihuahua to gather salt from these lake flats. Denial of their use without payment caused the Salt War of 1877. "Several large salt springs exist in South Park, some 15 miles southeast of Fairplay, and some years since works were erected there capable of turning out 10,000 pounds of salt per day. Saline springs of various degrees of strength also exist at several other points in the State, some of which could be made profitable, but noneof them have been improved, and many are not even claimed. Among the best of these are springs near the head of Salt Creek, a tributary of the Rio Dolores, which 'are so strongly saline as to render the waters of the creek quite briny." Smith, R. A., 1914, Nonmetallic minerals; Mineral resources of Michigan: Mich. Geol. Survey Pub. 19, Geol. Ser. 16, pt. 2, p. 284-289 . Outlines the salt industry of the time. The record shows that most of the saltproducing areas of the present were then known. Along the shores of Lake Huron -and Saginaw Bay, lumber mills in the early days engaged in salt production by burning waste sawdust to evaporate the brine obtained from wells. The decline in lumbering curtailed much of this production.
Snider, L. C., 1913, Gypsum and salt of Oklahoma: Okla. Geol. Survey Bull. 11, Bull., v. 16, Salt was discovered at a depth of 5,974 feet in the Hayes well A-9, sec. 4, T. 16 S., R. 15 W., Union County, Ark., and the drill continued in salt and thin lenses of anhydrite to 7,255 feet. On the basis of this and other data it is believed that the Smackover oilfield is on a salt-dome structure.
Stafford, 0. F., 1939, Preliminary report upon Oregon saline lakes: Oreg. Dept.
Geology and Mineral Industries Short Paper 1, 4 p. The Abert, Summer, and Alkali dry lakes of south-central Oregon contain sodium chloride, sodium sulphate, sodium carbonate, potassium chloride, and borax. Production and delivery of salt from these lakes to markets along the Columbia River in competition with imports of solar salt from San Francisco is not considered likely. The economic production of sodium carbonate and the other salts from these lakes depends on successful research and better facilities to meet the competitive market. Although salt is not produced from deposits in Pennsylvania, large quantities are available. Fifteen deep wells drilled in 9 counties of western and northwestern Pennsylvania penetrated beds of salt in the Salina formation at depths of from 2,300 to 7,000 feet. Single salt beds are from 5 to 70 feet thick; one bed in Erie County is 15 feet thick; 4 beds in Washington County total 100 feet. Another test penetrated 22 beds from 6 to 55 feet thick which, with intercalated shale, represents a 407-foot section.
Stose, G. W., 1911, Geology of the salt and gypsum deposits of southwestern Virginia: U. S. Geol. Survey Bull. 530, . Describes the Holston River valley, giving an outline of the stratigraphy and structure of the rocks. The Maccrady formation, of the Mississippian, contains salt and gypsum. The gypsum occurs irregularly along an overthrust fault; the salt is produced by solution from a depth of 2,000 feet on the east side of valley; it is shallower on the west. Natural brine seeps indicated the presence of salt below, which formed the only source of salt for the South during the Civil War. The author considers the salt and gypsum to be replacement deposits in relation. to the fault. no. 3, p. 223-272. Presents a general review of the occurrence of salt, its production and marketing, with special reference to Kansas.
Taylor, R. E., 1938, Origin of the cap rock of Louisiana salt domes: La.
Conserv. Geol. Bull. 11, p. 1-183. Gives a review of the geology, mineralogy, and literature of Louisiana salt domes. Describes the form and structure of cap rocks. Rejuvenated movement of the salt core in places may bypass the old cap, giving the impression, on insufficient exploration, that no cap rock is present. Concludes that the anhydrite of a cap is the same anhydrite as that found in the salt. Considers that ground water plays an important part in determining the size and composition of the cap rock.
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